ing and offshoring of product fabrication by U.S. fi rms is coupled with signifi cant domestic production management. Thus, identifying FGPs in economic data is important for the study of fragmentation and globalization.
In the next section, "Defi ning and Measuring Factoryless Manufacturing and Factoryless Goods Producers," we defi ne factoryless manufacturing (a company concept) and discuss the treatment of factoryless goods producers (an establishment concept) in U.S. economic statistics. In the third section, "The Extent of U.S. Factoryless Goods Production," we look at the extent of FM using company reports, and we examine the prevalence of FGPs using Economic Census establishment data. The fourth section, "The Structure of Factoryless Manufacturing Firms in the Semiconductor Industry," presents a close look at the establishment structure of FM fi rms in the semiconductor industry. Alternative estimates of the size of the manufacturing sector when FGPs are included are found in the fi fth section, "U.S. Manufacturing with Factoryless Goods Producers Included," with a particular focus on semiconductor manufacturing. In Section Six, "Selected Effects of Reclassifi cation and Relevance for Economic Analysis," we speculate on the effects of reclassifying FGPs for selected economic measures, and we discuss the role that better data on factoryless manufacturing may play in the study of economic issues. Section Seven offers a conclusion.
DEFINING AND MEASURING FACTORYLESS MANUFACTURING AND FACTORYLESS GOODS PRODUCERS
In 1997, the Offi ce of Management and Budget (OMB) introduced the North American Industry Classifi cation System (NAICS), an approach to classifying establishments into industries "according to similarity in the processes used to produce goods or services" (OMB 1998, p. 13) .
1 NAICS defi nes the manufacturing sector to be the set of establishments "engaged in the mechanical, physical, or chemical transformation of materials, substances, or components into new products." Yet NAICS acknowledges that the relevant transformation may happen outside the establishment: "Manufacturing establishments may process materials or may contract with other establishments to process their materials for them. Both types of establishments are included in manufacturing" (OMB 1998, p. 105) Since the introduction of NAICS in 1997, the outsourcing of processing materials into products-hereafter, "fabrication" for convenience-has risen dramatically, elevating the importance of consistent treatment of this practice across statistical programs. The Economic Classifi cation Policy Committee (ECPC) of the OMB studied the issue and defi ned three types of establishments: 1) Integrated manufacturers (IMs) 2) Manufacturing service providers (MSPs) 3) Factoryless goods producers (FGPs) FGPs have the following characteristics (OMB 2009): They
• own the rights to the intellectual property or design (whether independently developed or otherwise acquired) of the fi nal manufactured product,
• may or may not own the input materials,
• do not own production facilities,
• do not perform transformation activities,
• own the fi nal product produced by MSP partners, and
• sell the fi nal product.
In contrast, IMs and MSPs own production facilities and perform transformation activities, and MSPs do not own the intellectual property or the fi nal product.
In the absence of clear guidance from NAICS, the approach used to classify FGPs has differed across statistical agencies. U.S. Census Bureau practice has been to classify such establishments in the "Wholesale trade" sector. 2 In contrast, the Bureau of Labor Statistics' (BLS) Producer Price Index (PPI) program collects prices from FGPs for use in some manufacturing PPIs, and the BLS's Current Employment Statistics (CES) program classifi es some reporting FGP establishments in the "Management of companies and enterprises" sector. 3 In 2011, the OMB adopted the ECPC's proposal to classify FGP establishments in the manufacturing sector "beginning no later than 2017" (OMB 2011); however, in August 2014 the OMB backed off from that decision, say-ing that "agencies need an opportunity to perform additional research, testing, and evaluation." U.S. statistical agencies are currently studying the feasibility of this proposal. 4 As noted above, the NAICS defi nition of the manufacturing sector is fl exible enough to allow for a manufacturing establishment to be "engaged" in fabrication even if the fabrication takes place at another establishment. But the notion that an establishment can be in manufacturing if no fabrication takes place on-site is somewhat controversial (OMB 2011) . 5 The BLS's Business Processes and Business Functions (BPBF) classifi cation system provides a helpful framework for considering the characteristics that distinguish manufacturing establishments from those in other sectors. The manufacturing "operations" business process includes the tasks of producing goods, assembling products, and fabricating components, as well as those of managing production and conducting quality assurance (Brown 2008) . 6 In this scheme, FGPs perform the production management and quality assurance portions of manufacturing operations. In addition, other business processes may be performed by the FGPs as well, such as product design and development.
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For the purpose of characterizing companies (groups of establishments under common ownership), we defi ne the term "factoryless manufacturing" (FM) to be the use of contract manufacturing to produce some or all of the fi nal products sold by a company, provided the company controls the intellectual property or design. We expect that at least one of the establishments of an FM company will be an FGP.
Factoryless manufacturing emerged in the U.S. apparel sector in the 1950s when U.S. companies shifted fabrication to Japan (Gereffi 2002) . In the 1970s, FM became common for consumer goods, especially toys (Steiner 1995) . 8 The role of contract manufacturing in the production of fi nal goods in electronics has risen dramatically over time as wellin particular, the revenue of major offshore fi nal electronics MSPs has risen markedly over the past 10 years (Figure 4 .1).
9 Finally, the use of factoryless manufacturing has surged for semiconductors: The share of semiconductor sales accounted for by FM fi rms, predominantly U.S. companies, climbed from 3 percent in 1993 to 25 percent in 2012 (Figure 4 .2).
THE EXTENT OF U.S. FACTORYLESS GOODS PRODUCTION Evidence from Company Financial Reports
In fi nancial reports fi led with the Securities and Exchange Commission (SEC), manufacturing companies often indicate that they use factoryless manufacturing for some or all of their production.
10 For example, the 2012 annual report for Nike Inc. notes, "Our principal business activity is the design, development, and worldwide marketing and selling of high quality footwear, apparel, equipment, accessories, and services" and that "virtually all of our footwear is produced by factories we contract with outside of the United States." Similarly, the 2012 annual report for electronics manufacturer Juniper Networks Inc. states, "Our manufacturing is primarily conducted through contract manufacturers," and goes on to say that Juniper employees "manage relationships with contract manufacturers, manage our supply chain, and monitor and manage product testing and quality." These companies report that they outsource some or all of their fabrication activity, but that they manage production and perform product design in-house. Other examples are shown in Table 4 .1.
To get a sense of the breadth of factoryless manufacturing by U.S. companies, we searched for evidence of FM activity in the annual reports of all fi rms in the Standard and Poor's (S&P) 500 for both 2002 and 2012. 11 Specifi cally, we reviewed the reports for references to the use of contract manufacturing for fabrication of the companies' fi nal products.
12 Table 4 .2 summarizes the results of our review of the annual reports. For 2012, we fi nd that about half (46 percent) of fi rms reporting manufacturing of any kind use FM. This is substantially higher than the 31 percent share observed for 2002. About four-fi fths of the FM companies use MSPs for only a portion of their output, and approximately one-fi fth rely exclusively on MSPs for fabrication. 1993  1994  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012 Percent Percentage As we expected from the evidence reviewed at the end of Section Two, in both 2002 and 2012, factoryless manufacturing was used by a very high share of fi rms manufacturing toys, apparel, and most electronic products (Table 4. 3). For example, in both 2002 and 2012, all companies in the "Toys and games" category of the S&P 500 employed FM practices. Firms in the "Toys and games" sector represented 2 percent of all manufacturing companies in the index in both years. The FM business practice is also quite common among fi rms producing pharmaceuticals and medicine.
Also of note is the degree to which factoryless manufacturing spread to a broader array of goods from 2002 to 2012. For example, only 9 percent of large cap fi rms in the "Food, beverage, and tobacco" sector used FM in 2002, but the share had soared to 52 percent by 2012. Several other industries also experienced strong growth in the share of fi rms using FM over the past decade: notable gains were recorded for the sectors "Paper, plastic, and wood products," "Chemicals excluding pharmaceuticals," "Transportation equipment," and "Electrical equipment."
Evidence from Economic Census Data
The Economic Census collects extensive information on U.S. establishments every fi ve years, and questions on the 2002 and 2007 Economic Censuses shed light on the prevalence of FGPs. Wholesale trade establishments were asked whether they sold products manufac- tured for them by contract manufacturers and whether they engaged in product design. 13 We consider an affi rmative answer to either question to be supporting evidence for classifying the establishment as an FGP, though the questions are not defi nitive.
14 More than 30 percent of establishments answered "yes" to at least one of these questions in a majority of wholesale industries in 2002 (Tables 4.4 and 4.5). Prevalence among pharmaceutical and apparel wholesalers is particularly high, as we expected in light of our company report analysis. Interestingly, "Electrical and electronics wholesaling" is not among the industries with the highest prevalence of FGPs. However, when we matched known semiconductor FM companies to census fi rm records (as discussed in the next section), we found that 75 percent have at least one wholesale establishment reporting design or use of contract manufacturing.
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Results for prevalence of contract manufacturing use and product design by industry were similar in 2007 to what they were in 2002; unfortunately, the questions asked were somewhat different in the two years, making it hard to discern trends. Furthermore, in 2007 the questions were not asked of establishments in all industries, as they had been in 2002 (Bernard and Fort 2013) .
Estimates in Related Work
Other studies have estimated the scope and scale of factoryless manufacturing using the Economic Census and other data. No survey contains an ideal set of questions for identifying FM, and consequently approaches in studies of FM have varied signifi cantly. Doherty (Chapter 2 of this volume) focuses on wholesalers who reported their type as "own-brand importer-marketer" (OBM), a term that is similar to FGP, but one that only applies to the use of offshore contract manufacturing. In the 2007 Economic Census, 3 percent of wholesale establishments self-identifi ed as OBMs, which is a reasonable lower bound on FGP prevalence. However, because domestic outsourcing is much more common than offshore outsourcing (Fort 2011) , FGPs are likely to be substantially more common than OBMs. Kask, Kiernan, and Friedman (2002) note that the OBM share of wholesalers was 3 percent for the 1997 Economic Census as well. In light of other evidence on the rising prevalence of offshore MSPs between 1997 and 2007, the stable share for OBMs is somewhat puzzling.
Jarmin, Krizan, and Tang (2011) look at outsourcing and offshoring using the same Economic Census special questions used in this study, but they employ a different FGP classifi cation rule, which requires that establishments report "resales" as their primary activity in addition to reporting use of contract manufacturing and performance of product design. Conditioning on resale-the sale of products bought and sold without further processing-is problematic in that we expect that FGPs may contract for the service provided by the MSP, rather than purchasing the good itself. Also, as noted above, creating the product design is suffi cient to establish ownership of the intellectual property, but not necessary-designs can be purchased or licensed by FGPs. Jarmin, Krizan, and Tang estimate that FGPs account for 1 percent of establishments within the manufacturing and wholesale trade sectors combined. Bernard and Fort (2013) use a defi nition of FGP that differs from the ECPC standard in that a wholesale establishment that fabricates products on-site and does not use contract manufacturing can be counted as an FGP. We view reports of fabrication at wholesale trade establishments as evidence of one of two possibilities: 1) misclassifi cation of an IM to wholesale trade, or 2) an FGP establishment with secondary IM activity. Despite the conceptual differences, Bernard and Fort fi nd that the inclusion of FGPs in manufacturing leads to an increase in gross output ranging from 5.2 to 19.4 percent-estimates that are similar to ours. The range in Bernard and Fort depends on the assumptions made about respondents who did not answer the key questions.
Kamal, Moulton, and Ribarsky (Chapter 3 of this volume) examine company-level data from surveys conducted by the Census Bureau and the Bureau of Economic Analysis (BEA) and report results broadly consistent with ours, in that they fi nd that the use of contract manufacturing is common in a wide array of industries and that companies with a mixed FGP/IM approach are far more common than pure FM companies.
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THE STRUCTURE OF FACTORYLESS MANUFACTURING FIRMS IN THE SEMICONDUCTOR INDUSTRY
Semiconductor manufacturing is a prominent example of an industry with extensive factoryless manufacturing-in 2012, 25 percent of global semiconductor sales came from FM companies (Figure 4 .2).
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By matching directories of FM fi rms in the semiconductor industry to Economic Census microdata, we are able to study the establishment structure of FM fi rms for this industry. 18 In this section, we discuss the results of that matching exercise.
We fi nd that the footprint of semiconductor FM fi rms in the Economic Census is complex. Single-unit fi rms account for about 90 percent of the company observations in our data, and of these, only about 30 percent are located in the wholesale trade sector (Table 4.6). 19 This is a surprising result in light of the Census Bureau directive to treat FGPs as wholesalers. However, the classifi cation process depends on a broad review of an establishment's activities. The sole establishment of a single-unit fi rm would likely be engaged in multiple business processes in addition to production management, such as product, process, and technology development; marketing and sales; strategic management; and any general management "back offi ce" operations that have not been outsourced. If one of these other activities is the primary activity of the establishment, as "determined by its relative share of current production cost and capital investment," the establishment may be classifi ed to an industry outside of "Wholesale trade" (OMB 1998, p. 17) . Still, establishments in the wholesale trade sector account for two-thirds of the value of sales for these fi rms for 2007 (Table 4 .7). About one-half of the 2007 employment for FM semiconductor fi rms is found in the wholesale trade sector. Among the smaller number of multiunit fi rms, the majority have units in multiple sectors (Table 4 .6).
The establishments of these FM fi rms are highly concentrated in a few key information technology industries, corroborating our matching process (Table 4 .8). Many units are found outside of the whole- sale trade sector, but note that while Census Bureau practice is to classify FGPs (establishments) in wholesale trade, establishments of FM companies may have primary activity in other sectors and be properly classifi ed there. Wholesale trade establishments for the FM fi rms are almost exclusively in "Other electronic parts and equipment wholesalers" (which includes semiconductor wholesalers) and in "Computers, peripherals, and software wholesalers." The service establishments for these fi rms are predominantly in "Custom computer programming and systems design services," in "Physical, engineering, and life sciences R&D services," and in "Engineering services." Manufacturing establishments for the FM fi rms are heavily concentrated in "Semiconductor and related device manufacturing," with a small but notable share in other electronics manufacturing industries. These manufacturing establishments are an indication that the associated company employs a hybrid FGP/IM approach to production.
Focusing on establishments in the two key wholesale industries, we fi nd that semiconductor FGPs are signifi cantly larger with respect to the value of revenue and the number of employees than non-FGPs within these industries (Table 4.8) . 20, 21 The difference in log revenue between FGPs and non-FGPs is 1.5, and the difference in average log employment is 0.6. The average earnings for employees of FM fi rms is substantially higher as well-the mean of the log earnings distribution is 4.4 for FGPs and 3.7 for non-FGPs. We speculate that FGPs are more likely than conventional wholesalers to employ engineers and other technical professionals with relatively high earnings and are less likely to employ lower-skilled laborers, such as those devoted to managing warehouse inventories. Establishments of the semiconductor FM fi rms in the two wholesale industries identifi ed in the previous paragraph and in superscript note a of Table 4 .8 display a striking tendency to cluster geographically. Approximately two-thirds of wholesale revenue for semiconduc- tor FGPs comes from plants located in just three metropolitan statistical areas (MSAs), and the top 10 MSAs for FGP activity account for 87 percent of FGP revenue (Table 4 .9). In contrast, the other establishments within the two key wholesale trade industries are more geographically diverse. The top three MSAs account for only 26 percent of revenue, and the top 10 MSAs account for only 56 percent. We conjecture that in contrast to wholesalers as conventionally defi ned-a warehouse or sales offi ce-which are drawn to centers of business activity and transportation hubs, FMs locate FGPs close to other establishments in their industry to benefi t from active local markets for specialized labor and other inputs. Silicon Valley for electronics and New York City for apparel are well-known examples (Porter 1998) .
The composition of employment in the semiconductor manufacturing industry would be much different with FGPs included in its scope. The mean of the log earnings distribution is 4.4 for FGPs in "Wholesale trade," noticeably greater than the 3.8 average for log earnings in the "Electronics manufacturing" sector (NAICS 334), excluding semiconductor FGPs. 
U.S. MANUFACTURING WITH FACTORYLESS GOODS PRODUCERS INCLUDED Total Manufacturing Using Economic Census Special Questions
As noted in the section beginning on p. 82, the OMB has encouraged economic statistical agencies to assess the feasibility of classifying FGPs in the manufacturing sector. What remains unknown, however, is the effect of this reclassifi cation on the size of the sector. The 2002 and 2007 Economic Censuses of Wholesale Trade both include two questions on contract manufacturing and design that offer an opportunity to assess the difference that classifying FGPs to manufacturing would make. For 2007, we estimate that if one reclassifi ed to manufacturing those establishments answering "yes" to both questions, the value-added for the sector would be greater by $96 billion, or 4 percent (Table 4.10).
22 Using a more lenient assumption-that an affi rmative answer to either question suffi ces to identify an establishment as an FGP, manufacturing value-added would be greater by $303 billion, or 13 percent. For 2002, manufacturing would be 3 percent greater using the strict defi nition, and 14 percent greater using the lenient defi nition. Unfortunately, response rates for these questions are quite low, and these results implicitly assume nonresponse is a negative answer. We imputed answers for nonrespondents and found manufacturing valueadded would have been 5 to 20 percent higher in both years, which we take to be our most plausible estimate.
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Semiconductor Manufacturing Using Matched FM Company Data
Next, we narrow our focus to the semiconductor industry, and we use the matched company-establishment data. We count sales of the wholesale establishments of FM fi rms as manufacturing revenue and estimate that the value of shipments for the semiconductor industry in 2007 would have been $92 billion-26 percent higher than the $75 billion reported in the 2007 Economic Census. The share of the (broader) semiconductor industry accounted for by plants of FM fi rms (including those already in manufacturing) would have been 28 percent. (Figure 4 .2). Because U.S. companies account for a very large share of global FM revenue, this could suggest that U.S. FM companies were expanding rapidly during this period, but that the expansion was primarily at offshore establishments. However, such a scenario could be the result of companies keeping earnings overseas for tax avoidance purposes. 
SELECTED EFFECTS OF RECLASSIFICATION AND RELEVANCE FOR ECONOMIC ANALYSIS
Because the impact of the NAICS guidance for FGP classifi cation will refl ect not only the effect of conceptual differences but also the signifi cant measurement challenges faced by statistical programs in adopting the change, no defi nitive analysis can be made of its effect on measures of economic activity. Nevertheless, for the sake of discussion we provide a speculative assessment of the effect on some key economic measures.
Manufacturing Value-Added
To begin with, estimates in this chapter and in other work suggest that classifi cation of FGPs to the manufacturing sector will materially increase that sector's value-added. However, it is important to note that the total nominal value-added of the economy should not change, because the increase in manufacturing will be offset by decreases in other sectors. The expansion of the scope of the manufacturing sector beyond establishments engaged in fabrication on-site will introduce an appreciable discontinuity in statistics for the manufacturing sector. That said, the change has the appeal of introducing continuity in the treatment of production management activities and product development. When those tasks are colocated with fabrication, their value-added is counted as manufacturing, and the outsourcing of fabrication arguably should not move their value-added out of that sector. To quote from the OMB decision on the issue, "Goods producers arrange for and bring together all of the factors of production necessary to produce a good. . . . When individual steps in the complete process are outsourced, an establishment should remain classifi ed in the manufacturing sector." That goal will be served by classifying FGPs in the manufacturing sector, but it would be desirable to also report economic statistics that allow for analysis of manufacturing with FGPs excluded.
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In addition, classifying FGPs to manufacturing will change the industry composition of the sector because FGPs are not evenly prevalent across wholesale trade industries (Tables 4.4 and 4.5). For example, we expect the change will temper the long decline in U.S. production of electronics. We consider a provocative example for illustration: Valueadded in the "Electronic computer manufacturing" industry (NAICS Industry 334111), as reported by the Census Bureau's Annual Survey of Manufacturers (ASM), dropped from $26 billion to $9 billion between 2008 and 2010, and it fell further, to $3 billion, in 2011. In addition to the economy-wide effects of the recent recession, such as businesses postponing computer investment, the decline can be partially attributed to a shift in the composition of household computer spending toward tablet computers, especially the iPad, produced by Apple Inc., a company that relies primarily on offshore MSPs for fabrication.
To the extent that offshore iPad fabrication is managed by domestic FGPs, a portion of value-added for this type of product will be counted in the U.S. computer industry under the new classifi cation rules. According to Apple annual reports, Apple's global iPad revenue surged from $5 billion to $20 billion between 2010 and 2011. Assuming Apple's gross margin share of overall revenue, approximately 40 percent, applies to sales of iPads, and assuming for the sake of argument that half of that margin is value-added at domestic Apple FGPs, under the new NAICS guidance $6 billion in value-added at these FGPs would be counted in the manufacturing sector and would roughly offset the $6 billion decline in domestic computer manufacturing reported in the ASM. This somewhat fanciful example illustrates how the new classifi cation approach may have fi rst-order effects and change the narrative for some industries where FM is prevalent.
Trade
It is also worth noting that the new treatment of FGPs has the potential to cause signifi cant changes in the composition of U.S. trade fl ows, though net trade is in principle unaffected. An FGP that purchases contract manufacturing will record as its own production the product fabricated by the MSP. If the MSP is located abroad and the product is delivered to a foreign market, the sale will be treated as a U.S. export, even though the fi nished good did not cross the U.S. border. In contrast, if the product is shipped to the U.S. market from the foreign MSP, it will not be treated as a U.S. import, even though the good did cross the U.S. border. In both cases, an import of manufacturing services will be recorded. Thus, the relative importance of services and goods in total trade may differ under the new system. The new treatment of FGPs has the potential to cause signifi cant changes in the composition of U.S. trade as recorded in the National Income and Product Accounts (NIPAs), though net trade is in principle unaffected.
Measurement Effects
In addition to the conceptual changes mentioned above, we note two ways in which aggregates conceptually unaffected by the change in treatment of FGPs may nevertheless be affected as measured. First, the accuracy of economic statistics whose construction relies on the combination of data generated by different statistical programs, such as industrial production and labor productivity, will be aided by the better alignment of FGP classifi cation practices. Such statistics are at risk of inadvertent mismeasurement if differences with respect to current FGP classifi cation are not taken into account. The added clarity with regard to the treatment of FGPs will serve to reduce the risk of such errors.
Second, measurement of the prices needed to defl ate nominal valueadded and trade fl ows for FGPs and MSPs will require signifi cant attention. Byrne, Kovak, and Michaels (2013) study prices for manufacturing services in the semiconductor industry and fi nd that the wellknown challenges faced in quality-adjusting product prices also exist for semiconductor manufacturing services. If the composition of trade shifts from goods to services, the relative quality of price measures for services will affect the resulting real balance of trade.
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Economic Issues
Deeper understanding of the use of the FM business model may lead to insights into important economic questions. Among these are the following four: 1) What is the effect of offshoring on domestic activity-do management and design follow fabrication offshore, or does offshoring enhance that domestic activity through gains from trade?
27 2) What is the impact of this shift in manufacturing approach on manufacturing employment-does the loss of production worker jobs to offshoring coincide with a gain in domestic knowledge-worker jobs? 28 3) How much of the substantial contribution of information technology (IT) production to productivity growth can be attributed to FGP activity, and how much to fabrication? 29 4) What is the role of FGPs in global "trade in tasks"? Can FGP data lead to more appropriate input-output tables for use in the burgeoning work on decomposing product value into contributions from different economies through value-added trade?
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CONCLUSION
Using company data, we document our premise that factoryless manufacturing is becoming more prevalent and is employed in the production of an increasingly wide variety of goods. With Census Bureau establishment microdata, we fi nd evidence that factoryless goods producers are present in a broad mix of industries in the wholesale trade sector. We present a case study of the semiconductor industry using a data set constructed by matching company data and census establishment data. Here, we fi nd that FGPs are larger in terms of revenue and employment, have higher average earnings, and cluster markedly more than conventional wholesale trade establishments. Finally, we estimate that shifting FGP activity from wholesale trade to manufacturing may increase manufacturing value-added by 5 to 20 percent. In the case of semiconductors, we fi nd that value-added in 2007 would be 26 percent higher if census data were used. We provide examples of anticipated effects on economic statistics from the clarifi cation of the treatment of FGPs and note several areas of economic study that may benefi t from the change.
Implementing the OMB guidance on the treatment of FGPs presents substantial challenges for U.S. statistical agencies going forward (Doherty, Chapter 2 of this volume). As was noted earlier, factoryless manufacturing is far from new, and looking backward, there is the daunting task of building a history consistent with the clarifi ed scope of manufacturing, which will be needed to fully exploit the data. How-ever, bearing in mind the evident size of the FGP phenomenon and the role that better measures of FGPs may play in discussion of pressing economic issues, we consider the clarifi cation of the treatment of factoryless goods producers to be a welcome effort to update the U.S. statistical system.
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1. An establishment is a company unit, such as a plant, warehouse, or offi ce. The Offi ce of Management and Budget defi nes it this way: "The establishment . . . is the smallest operating entity for which records provide information on cost of resources . . . employed to produce the units of output. . . . The establishment . . . is generally a single physical location" (OMB 1998). 2. A summary of a recent study of the FGP classifi cation issued by the Economic Classifi cation Policy Committee noted, "To the extent that FGPs can be identifi ed, the Census Bureau statistical programs classify them to wholesale trade" (Murphy 2009 ). However, this guidance does not apply to apparel. (John Murphy, chair of the ECPC, in discussion with author Byrne, September 2013.) 3. Presentation by the FGP Implementation Planning Group at the Semiconductor Industry Association's annual meeting, September 11, 2012. The group's presentation was titled "Redefi ning Manufacturing in NAICS 2012: The Factoryless Goods Producer (FGP)."
4. For a discussion of the deliberations leading to this decision and the alternatives considered, see Doherty (2013). 5. The Federal Register notice from August 17, 2011 (found in Federal Register 76[159] : 51240-51243), describes the announced NAICS classifi cation standard for FGP establishments as a clarifi cation, but it also acknowledges that "the inclusion of revenues from FGP activities in manufacturing will effectively change the traditional defi nition of manufacturing." 6. Although the Business Processes and Business Functions classifi cation system was not referenced in the FGP classifi cation deliberations, it provides a useful framework for thinking about the nature of factoryless manufacturing. BPBF is based on the concepts developed for the Global Value Chains Initiative and was employed in the BLS's Mass Layoff Statistics Program, which was discontinued in June 2013 (Sturgeon 2002; Sturgeon and Gereffi 2008) . 7. The NAICS manual notes that "almost all manufacturing has some captive research and development or administrative operations, such as accounting, payroll, or management" (OMB 1998). 8. Steiner (1995 Steiner ( , 1997 was an early advocate for modifying classifi cation practices to account for FM activity, though the term "factoryless goods producer" had not been coined at the time. Steiner notes that in the 1970s, for a "host of consumer goods," manufacturing moved offshore but the companies "did the research and development, the production engineering, and were responsible for quality control." 9. In the electronics sector, the complicated web of component production, design, and management cannot always be simplifi ed to an FGP-MSP relationship. (See Dedrick and Kraemer [2002] ; Grunwald and Flamm [1985] ; and Sturgeon and Lee [2001] .) 10. Under Regulation S-K of the U.S. Securities Act of 1933, annual reports to the SEC on Form 10-K are required to include discussion of risks "likely to result in registrant's liquidity increasing or decreasing in a material way." 11. Because the S&P 500 is constructed to be representative of the "large cap" segment of the U.S. equities market, these results do not apply to smaller fi rms. Small and medium-sized fi rms are an important topic for further study. One potential benefi t of decoupling production management from fabrication and the associated fi xed costs may be that smaller-scale enterprises are more viable, thus promoting fi rm creation. That being said, Kamal, Moulton, and Ribarsky (Chapter 3 of this volume) fi nd that two-thirds of fi rms reporting the use of MSPs or the provision of contract manufacturing are large-they have 250 or more employees. 12. References to contract manufacturing of components of the fi nal product, purchase of "private label" merchandise, licensing of company designs, and provision by the company of contract manufacturing services to others were not treated as evidence of factoryless manufacturing. 13. The survey forms for the Census of Wholesale Trade are included in Appendix 4B. 14. Specifi cally, the 2002 question asked whether fabrication was "performed for this establishment by another company," but offshore fabrication by another establish-ment of the same company would be suffi cient to meet the defi nition of FGP. Byrne, Kovak, and Michaels (2013) . To avoid confusion, we do not use the industryspecifi c term "fabless" for FM fi rms or the term "foundries" for manufacturing service providers. 18. See Appendix 4A for a description of the sources and matching process. 19. A handful of these single-unit fi rms have a second establishment in the management sector. These establishments are omitted from the fi rm structure calculations. Results for the management sector did not meet Census Bureau standards for disclosure. 20. Most fi rms have no more than one establishment in these wholesale industries, and the results are little changed by treating each establishment separately. 21. Note that our "other" group may contain establishments of FM companies producing products other than semiconductors. We believe this would lead us to understate the differences between our semiconductor FGPs and true wholesale establishments. 22. We focus on value-added for now because of issues involved in double-counting gross output if an FGP purchases contract manufacturing services from a domestic establishment already in the scope of manufacturing. The value-added approach has limitations as well. We calculate value-added in the wholesale sector as sales minus the cost of merchandise and change in inventory. These results will be biased downwards if the reported cost of merchandise refl ects the value of product design or of the management of the fabrication process performed at the FGP-for example, if its valuation on import includes the FGP's value-added. 23. For each question, we predict the probability that each nonresponding establishment would answer "yes" based on observable characteristics. We then add the value-added of the establishment, weighted by the predicted probability, to the manufacturing sector, in addition to the full value-added for the respondents in our baseline estimates. In unreported results, we also use the weighting scheme developed by Fort (2011) to develop predicted probabilities of answering a question conditional on observables. We then multiply value-added for an establishment that answered both questions by the inverse of the predicted probability. This methodology yields estimates that differ by only a few percentage points from the results reported. Our estimates of the magnitude of the proportional increment to manufacturing gross output are similar as well. 24. Because very little MSP activity for the semiconductor industry was located domestically in 2007, the magnitude of double-counting when using gross output is unlikely to be signifi cant. 25. At the time of this writing, it has not been determined whether such detail will be made available in U.S. economic statistics. 26. On the importance of prices for imported intermediates for productivity measurement, see Houseman et al. (2011) . 27. Levinson (2013) notes the relevance for policymakers of the question of whether manufacturing is becoming "hollowed out"-that is, whether a greater share of value-added is taking place offshore. 28. Helper, Krueger, and Wial (2012) note the dwindling role of the manufacturing sector as a source of "high-wage jobs, especially for workers who would otherwise earn the lowest wages." 29. Byrne, Oliner, and Sichel (2013) note that the contribution from factoryless goods production is an important area for extension of the contribution of IT in productivity. 30. On "trade in tasks," see Grossman and Rossi-Hansberg (2008) . On developments in the measurement of value-added trade, see Ahmad (Chapter 6 of this volume), Timmer et al. (2013) , and Yao, Ma, and Pei (Chapter 7 of this volume). First, for 2002 and 2007, we matched all companies in operation in either census year to a three-year window of the Business Register ending in the census year. For this fi rst stage, we only exploit the company name, by fi nding the name or names in the Business Register that match the greatest number of leading characters for the FGP company name. We then reviewed a randomly selected set of 1,000 of the approximately 40,000 potential matches generated, and we judged whether the entries were a match when considering both full-name information and address variables. This set of matches was used to estimate the importance of all available match-quality variables using a probit. Variables included an indicator of state match, number of leading digits of the zip code in common, company name-spelling distance, address-spelling distance, and whether the establishment operated in a high-tech industry. The estimated index function was then used to rank possible matches for each company on our list from most to least probable. Then we reviewed by hand the matches for each company in descending order until we judged that we had either found a match or there was no match for the company.
Using this name-matching procedure, we located 71 percent of these FGP companies in the Census Business Register fi les (Table 4.6). 4 Sometimes, however, we could not fi nd in the Economic Census fi rm identifi ers that had appeared in the Business Register. In the end, we were able to locate establishments for about 50 percent of the companies on our list of FGP fi rms in the Economic Census microdata for 2002 and 2007. Once we link fi rms from the GSA and Gartner directories to the census data, we identify all establishments connected to those fi rms and include them in our fi nal data set.
Form WH-42103 28 ESTABLISHMENT ACTIVITIES
A. Indicate activities that were performed by this establishment or were performed for this establishment by another company during 2002.
(Mark "X" ALL that apply.) 
Product Development
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